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1 6. (currently aAfrpdedl An exhalation permitting filter mafik assembly far 
V positioning over the mouth tfnfl nose of a u ser, the filter mask assembly comprising; 

fl mask configured to fit over the nose and mouth of a user anfl including filter material 
th ro u gh which air can be inhaled hv a user while effecting fil tration of the inhaled air; 

a um-directional valve mounted to the m ask for permitting exhalation through the yfrivfi 
while preclud e inhala tion through the valve; 

the valve including a flexibfe flan having a root end portion opposite side portions w4 » 
free end portion, an upper housing mVmber. an inlet port a nd a valve seat surrounding (he inlet 
P n* fltirt bein g part of the upper hou sing member and including a sealing surface frfllMTOt tiW 
inlet port: 

fh fi valve farther including a lowA^ housing member that includes a fla^enftfrging 
member; 

the flexible flan being fixedly mounted at the root end portion relative to the upper 
housing member in a manner so that the free ted portion makes sealing contact with the sealing 
surface when the flexible flap is closed and so Va t the free end portion of the flexible flap lifts 
from contact with the sealing su rf ace and moves\outwardly of the sealing surface when Bftrtfffl 
air passes throu gh the inlet port: and 

the flexible flan having a transverse curvahke extending medially of the flap imparting 
sufficient stiffening to the flexible flap to maintain the fl exible flan in sealing contact with the 
sealing surface for any orientation of the filter mask d uring normal operating conditions in the 
absence of a pressure differ ential across the flexible fl i 

wherein the transverse curva ture is imparted to jhe flexible flap by having the flar> 
Rnpapmpi mem ber contact the root end portion of the fle xible flan such that the flap is held 
against the sealing surface of the upper housing member Ad such that a portion of the flap 
resides in non-alignment with the sealing surface of the unApr hou sing member when the valve is 
viewed in a longitudinal section (FIG. 4). 

1 7. (previously presented) A filter mask assembly y recited in claim 16 . wherein the 
flexible flan is fo rmed of elastomeric material. 



18. (canceled) 
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1ft. (currentlyViended! A filter mask assembly as recited in cla im 16- wherein the 
tower housing member face? the upper housing mem ber, and wherein the root end portion of the 
flexible flan is trapped and flx e dlv positioned between facing surfaces of the upper housing 
member and the lower h ousinftmember. 

20. (previously presetted! A filter mask ass embly as recited in claim 19, wherein the 
facing surface of the lowe r housinftmember is a curved surface. 

21 . (currently amended! A filter mask as sembly as recited in claim 1 9. wherein that 
part of the sealing surface of the valve\ea t which the free end portion of the flexible flap 
contacts is a flat surface,, 

22. (previously presented! A finer mask assembly as recite d in claim 19. wherein the 
sealing surface is provided on a portion of a seal ridge surrounding the inlet port. 

23. (previously presented! A filter ilaask assembly aa recited in claim 22. wherein the 
seal ridge comprises four linear seal ridpe members and the facing surface on the lower housing 
is provided on a profiled block aligned with one ofr the linear sea l ridge members. 

gft. (currently amended! A filter mask assembly aa recited in claim 23. additionally 
including a second profiled block provided in the loweV housing mem ber engaging a central 
portion of the flexible flan outwardly of the root end po rtion to urge the central portion toward 
the upper housing to e nhance the transverse curvature of the flexible flap. 

25. (previously presented) A filter mask as recite^ in claim 16. wherein the filter 
material comprises at lea st one sheet incorporating filter mate 

26-40 (canceled) 
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41 . fareviouslvtotesmted^ A filter face mask comprising: 
a mask body adapted t\ fit over a not jfi and a mouth of a wearer, and 
B ti PvhftlflrinTi val ve mounted t o the mask body, 
the exhalation valve comprising a flexible flap and a valve seat; 
the flft ffiible flan beinp mounted to the valve seat in cantilever fashion for movement 
between ope n and closed positions; 

the flexible flap having a longitudin al dimension and a free end that rests upon the valve 
seat when in closed position: 

the flexible flap also bavins a transverse curvature in a direction transverse to the flap's 
longitudinal dimension; 

the tnmaverse curvature biasing thk flexible flan to effect positioning and retention of the 
flexible flap in the closed position in the alienee of an op ening pressure differential across the 

flap for anv qnp"^ 011 of ^ valve 

wherein the flexible flap has maximuin transverse curvature at the location where the 

flexible flap is mounted to the valve seat, 

42. (canceled) 

43. fpreviouslv presented! The filter mask of claim 41, wherein the transverse 
curvature* of the flexible flap progressively decreases towa rd the free end of the flexible flap. 

44 fpreviouslv presented) The filter mask of claim 41. wherein the transverse 
curvature is imparted to the flexible flap by virtue of its mounting to the valve seat. 

45. fpreviouslv presented) The filter ma sk of claim 44, wherein the flexible flap is 
mounted to the valve seat bv being pressed towards the sfcat bv a member disposed on a valve 



cover. 



46. fareviouslv presented) The filter mask of claim 41. wherein the exhalation valve 
is so located on the mask such that during normal he ad movements of a wearer, the free end of 
the flexible fla p is generally directed downwardly. 
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4 7 , foreviftusV presented A filter face mask that comprises 

a mask body a da pted to fit over a nose and m outh of a wearer for filtering inhalation air, 



an exhalation valve mViinted to the m ask hodv. the exhalation valve including a flexible 
flap, a first housing defining aV alve seat and including a seal ridw terminating in a seal surface, 
and a second housing defining, i valve cover: 

th ft first housing incl u ding one or more inlet ports, the one or more inlet ports beim> 

surrounded by the seal ridge; 

foe second housing including o ne or more outlet ports and being joined to the first 

hougPK 

the flexible flap having only oVe stationary po rtion and only one free portion anda 
peri pheral edee that includes b oth stationary gnd free segments, the flap also having a 
longitudinal axis extending in a direction between the free and stationary segments, of fag flap; 

the stationary portion of the flexible flap being held i n a stationary position in contact 
with a portion of the seal ridae such that the stationary segmen t of the peripheral edge remains 
stationary during exhalation and the free pcWn of th e flap being movable during exhalation 
such that the free segment of the peripheral edge moves awav from the seal surface and the free 
portion of the flan lifts off of the seal surfac 

the flexible flap having a curvature in a directi on transverse to the longitudinal axis, the 
transverse curvature being imparted to the fl exihlaflao bv the mounting of the flexible flapjn 
contact with a portion of the seal ridee. the mounting of the fla p causing the stationary portioripf 
die flap to be pressed towards the seal ridee such tha\ at least a portion of the stationary portion 
re sides in pgw-aH g nnient with the seal surface when viewing t he valve in a longitudinal section 
(FIG. 4V. the transverse curvature effecting biasing of the free portion of the flexible flap towards 
the seal surface under neutral conditions so that the flan taaintains substantial contact with the 
seal surface of die valve seat in the absence of eatbab >trnvVrgBBure differential across the flap in 
anv orientation nf the valve, while also allowing the free portion of the flexible flap to be lifted 
from the seal surface du« "pj f™, fflfMi^O" 



48. (canceled) 
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4fi_ (previously p re& aitedl The filter face mask of claim 47. wherein the fle xible flap, 
j aunted to the valve in cmdUyer m anner bv being; gapped between respective surfaces on the 
yalve seat and the valve cover. 

ftp. (previously presented^ The filter face mask of claim 47. wherein the outlet ports 
are oriented on the valve cover relanVb to the flexing of the fl exible flap such that exhaled air 
fiorn, a wearer exits the exhalation valv\with a downward component that directs the exhalate 
awav from a wearer's eves. 

5 1 . (previously presented^ The filter face ma rie of claim 47. wherein the seal surface 
fias multiple portions that include first and sefend side p ortions and a free-end portion, the free 
pigment of the peripheral edge of the flexible flap h avinp a flat configuration above the first and 
second side portions and the free end portion, 

52. (previously presented^ The filter fate mask o f 47. wherein the flexible 
fla p's transverse curvature progress ively decreases towards an outer end of the free portion of the 
flexible flap. 

53. (previously presented^ The filter face ma\tk of claim 47, wherein fofi vriv e BWt 
and valve cover are inter-fitting plastic part9. 

54. (previously presented^ The filter fa ce mask df cWm 47 wherein said stationary 
portion of the flexible flap is permanently configur ed for embracing a portion of the valve seat, 

55-63 (canceled) 
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64. (previously ores 



A filter fee* 1 that comprises: 



(a! a mask bod y aHn rH| tn fit over a pom and a mouth of a wearer, and 
ft fl * « Avtialati on valve mounted to the m ask body, the? exhalation valve comprising a 
flexible flao and a valve scat the flexible fl an being mounted to the valve seat in cantilever 
fashion such that it has a longitudinal dime nsion, the flexible flap having a free end that rests 
imon the valve seat when closed, the flexible flap exhib its a curvature in a direction transverseto 
the flexible flap's longitudin al Hmypwui Ve transverse curvature biasing the flexible flapJB 
assist in closing the valve in the absence ofta openi ng pressure differential across the flexible 
flap, under anv orientation of the valve wherein the flexible fla p has a transverse curvature at the 
location where the flexible flap is mounted to the valve seat. 

65. (canceled) 

66. (previously presented! The fluid valve of claim 64- wherein the transverse 
curvature of the flexible flap decreases in the longittjdiH dimension toward a free end of the 
flexible flap. 

67. (previously presented! The filter mask o f cHahn 66- wherein the transverse 
curvature is imparted to the flexible flan b v virtue of its Mounting to the valve seal. 

6& r (previously presented! The filter mask o f ctaim 67. wherein the flexible flan is 
mounted to the valve seat bv being pressed toward the val veXseat bv a member disposed on a 
valve cover. 

69. (previously presented! The filter mask of claim ltd, wherein the exhalation valve 
is so located on the mask such that during normal head mov ements of a wearer, the free end o f 
the flexible flan is genera lly directed downward. 



8 

PACE 9J35*RCVD AT 12/6/20044:50:48 PM [EastenStandard fime] ' SVR:USPTMFXRF-1i3* 0^:8729306* CS(D:61273S 7586 1 DURATION (mm-ss):09O6 



DEC. 6.2004 4 : &3PM . INTL PAT PROS 220 12W 

A pplication No.: 09/986346 



NO. 7525 P. 10 



CaseN .: S4135USQ11 




70, famfrwlVl 



J ) A filter face mask that comprises: 



(b\ a mask body thit is adapted to fit over a nose and mouth of a wearer, and 
rtrt an exhalation valVe that is mounted to th e mask body, fre exhalation valve 
comprising a flexible flan, a valvAseal and a valve co ver, the valve seat comprising one or more 
inlet ports, which one or more nortk are surrounded bv a seal surface, the valve cover comprising 
one or more outlet pom and being idined to the valve seat the flexible flat) being mounted to the 
valve seat and having only one stationa r y portion and only one free portion and a peripheral edge 
that includes stationary and free segments at opposite ends of a longitudinal axis of fre flap, thg 
stationary segment of the flexible flap's Peri pheral edge being associated with the stationary, 
portion of the flexible flap so as to remaiAstationarv during an exhalation, and the free segment 
of the flexible flap's peripheral edge being kssociated with th e free portion of the flexible flap so 
as to be mov able during an exhalation, the fltexible flap having a curvature in a direction 
transverse to the longitudinal axis of the flan.W tra nsverse curvature being imparted to the 
flexible flap bv the mounting of the flexib le fl^p at the stationary portion off-center relative tojhe 
fla p and closer to the stationary segment of the flap's peripheral edge than t o the free sepnent, the 
mounting of the flexible flap at the stationary portio n being accomplished bv having a member 
from the valve cover press against the flap to create sufficient curvature in the flap at a point 
where the member contacts the flap to cause at leas t part of the stationary portion to iesidajn, 
non-alignment with the seal surface when viewing thte flan in a longitudinal section (FIG, 4), the 
member causing a biasing of the free portion of the flexible flap toward the seal surface under 
neutral conditions while also allowing the free porti on \f the flexible flap to be lifted from the 
seal surface during an exhalation. 



71. (canceled) 

72. (previously presented) The filter face mask oVclaim 70. whe rein die flexible flap 
^ mounted to the valve bv being trapped between respective surfaces on the valve seat and the 
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7S. (previously prei 



oriented on the valve cover 



t relative to 



The filter face m^V of claim 70. wherein the outlet ports 



Irahrc 



the flexing of the flexible flap such that exhaled air 
with a downward component that dir ects the exhalate 



from a weare r exits the exhalation 
awav from a wearer's eves. 

74. (previously presented! Vhe filter face mask of claim 72, wherein the seal surf ace 
has multiple portions that include first A fl second side portions and a free-end portion, fts freg 
segment of the peripheral edge of the flerfble flap hav ing a flat configuration above the first ffld 
second side portions and the free end portic 

75 (previously presented! The Alter f ace mask of claim 74, wherein the flexible 
flap T fl transverse curvature decreases towards Ifte free segment of the peripheral edge of the 
flexible flap. 

76. (previously present The filteA face mask Q f claim 75. wherein the flexible flap 
lies flat agq jn fl ft 16 surface that is disposed Beneath the free end of t he flexible flap. 

77. (previously presented) The filter face m ask of claim 70. wherein the valve seat 
and valve cover are inter-fitting plastic parts. 

78. (previously presented) The filter faceVnask of cla im 70. wherein the stationary 
portion of the flexible flap is configured for embracing a member on the valve seat 

79. (previously presented) The filter face mAsk of claim 70. wh erein the exhalation 
valve is positioned on the m ask body and the flexible fla& is positioned on the y^ye se ft t m\\ 
that the free portion of the flap resides below the stationary portion whe n the mask is worn in its 
normal upright position over the nose and mouth of the wea 

SO. (previously presented) The filter face mask o j\claim 79, wherein the fl exible flap 
has no more man one free portion and no more than one stationary portion, 

81 . (previously presented) The filter face mask of claim 7 2. wherein the flexible flap is 
mounted to the valve seat off-center relative to the flap. 
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ri (previously p re sented Vrh e filter face mask cf claim 81. wherein the flexible flap is 
Runted closer to the stationary seemeA t of me peripheral surface than to the free segment 

83. fpreviomilv presented) The filter face mask of claim 82. wherein the transverse 
niTvaW constitutes an archine of the flan\n a dimensi o n transverse to a lonritwlinal dimension of 
the flap. 

84. (previously presented 1 ! The filter face road r of claim 83. wherein the flexible flap 
also has a curvature in the longitudinal dimension, which cu rvature is imparted to a central section 
of the flan. 

85. (previously mesenteric The filter fec&mask of c laim 84. wherein the transverse 
oTTvature of the flap decreases in the lontatudioal d imdnsi on moving from a point where the flap ia 
^ punted to the valve seat towards th e free segment of tBe flap's peripheral edge- 
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86. (previously presented) A filter mask that comprises: 
(&\ a mask body that is adknted to fit over the nose ™ft rnouth of a person: and 
<b\ a unidjrp ^r" 1 ""^"V" vlve that is mounted to the mask body to enable exhaled 




; an exhalation, the unidirectional exhalation valve 



air to exit an interior of ih e mask body < 
comprising;; 

fft a cantilevered flexib le flap that has a stationarv portion and a free Portion 
and has a peripheral edge that incluHes opposin g first and second side edges and opposing 
stationary and free edges, the stationary and fre e edges being located at opposing ends of a 
longitudinal axis of the flan, the first And secon d peripheral side edges extendine between 
the stationarv edge and the free edge. 

fin a valve seat having sealing surfac es that contact the cantilevered flexible flap 
alnnfl the stationary and tree edges and fry p *H e«r.nnd aide edges when the valve is closed: 
and 

(m\ a valve cover that has a profiled block that engages the flex ible flap at the 
stationarv portion to press the flap towards tHe valve seat to cause the flexible flap to exhibit 
a curvature at least in a direction transverse tope lonffl'tudinal axis, t he transverse curvature 
biasing the flap and maintaining the flan in subW tiallv in contact with all the sealine 
surfaces of the valve seat in the absence of an p riming pressure differential across the valve. 
under anv orientation of the valve while also alloty pe the free edge and at least portions of 
the peripheral side edges to f lex away from the respective fH in fT "'^^ of me valve 
during an exhalation. 

87. (previously presented! The filter mask of cl^ rn 86, wher ein the profiledjriock 
engages the flap at a non-central location of the flap in a non- aligned relationship to the sealing 
surfaces to create an arched configuratio n transversely to the loWudrnal avis, wherein the arched 
configuration decreases along the lonritadinal axis i n a directioA going from the location where the 
profiled block engages the flap towards the free sean^r ?f f Wa peripheral edge, and wherein 
the flap is trapped between respective surfaces on the profiled block and on the valve seat. 
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^"^vN 88. foreviouslvpresentetn The filter mask of cl aim 87. wherein the sealing surfaces 
dye multiple portions that include first ahd second side portions and a free end portion, the free 
qyj? seement of the peripheral edge of the flexible fl a p having, a flat configuration above the first and 
second ride portions and the , free end portion 
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fpreviouslv presentedV\A filter mask : that comprises: 
a mask body, and 



(V\ a unidirectional exhalatio\i valve that is secured to the mask body, the unidirectional 
exhalation va lve comprising: 

f ft a flexible flan that Aas only one stationary p ortion and only one free portion 
and that has a peripheral edge that iAcludes a stationary segment and a free segment, the 
stationary segment being associated Vrith the stationary portion of the flap so as to remain 
qtotirfflflrv during an exhalation and thfe free segment of the flap being associated with the 
free portion of the flap so as to be moveable during an exhalation, the stationary and free 
Segments of the perip heral edge being deposed at opposing ends of a lonpffiirtinal 
dimension of the flan: 

fiil a valve seat that has at least one port to allow exhaled air to exit the mask 
body when worn on a person, the valve seat also comprisin g a seal surface onto which the 
stationary and free portions of the flap m A contact when no fluid is passin g throueh the 
portfsY the free portion of the flap being capab le of being lifted from the seal surface when 
a wearer exhales to allow exhalate to exit the mask- the seal surface surroun ding the portf si 
so that when the stationary and free portions oflthe flap are in contact with the seal surface 
fluid cannot pass through the portf s) in an oppo&te direc tion to enter the mask, the flexible 
flap being mounted to the valve seat to create a fiked curvature in the flap in a direction 
transverse to the longitudinal dimension, the fixedWvature being accqnrpfeh^ fry 
exerting a force on the flexible flap to move the flaft towar ds the valve seat such that the 
flap, at the location where the force is exerted, is noil-align ed with the seal surface, the 
exerted force and fee non-aligned relationshi p betwedn the seal surface and the flap at the 
location of the force, imparting the curvature and b i^fofl the fl ap towards t he seal surface to 
enable the free portion of the flap to maintain substantia contact with the seal surface wider 
anv orientation of the mask when a fluid is not passifl fi tttrnnffo the valve seat portf sV 

90. fcurrentlv amended) The filter face mask of claimW further c omprising a valve 
cover that has a profited block extending therefrom, the profiled b ldfk engaging the flap so as to 
create the for ce needed to impart an arched curvature to the flap.. 
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91 . (previously presented) Tne filter fact; nPfift ftf r1ai ' m whftfein Ae T"° filed plock 
pes the flan at a non-central location otthe flap in a non-aliened relationship to the sealing 
surfaces to create an arched configuration tr ansversely to the longitudinal axis, wherein the arched 
configuration decreases along the lonfljtu ^na^aYia in a direction gome from the location where toe 
profiled block fflflfr* th « fla T * he rreeWment of the flan's peripheral edge, and wherein 

the flap is trapped between respective surfaces on\the profiled block and on the valve seat. 
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to 



92. ( previously present^ A filter mask that comprises: 
(a) a mask bodv: and 

Art a unidirectional exhalfo ftn vAlve tha t is secured to the mask bo dy, the unidirectional 

exhalation valve comprising: 

{ft a flexible flap thk has a stationary portion and a free port ion and that has a 
peripheral edge that includes a stationary segm mt flflfl a ^ segment the stationary 
gftgmttin, associated with the stationary portion of the flap so as to rr mmr^ jftatiqnarv 
riyyiti^ an mfhulati op and the free sefement of the flap being associated with the free portion 
of the flap so as to be moveable duriAe an exhalation, the stationary and free segments of 
the peripheral edge being disposed at Imposing e nds of a longitudinal dimension of the flap; 

fift a valve seat that M Ft iW one P Qrt tQ Mow exhaled * *r to ^ mask 
bodv when worn on a person, the valve teat al so comprising a seal surface onto which the 
stationary qnd free portions of the flap make contact when no fluid is passing t hrough the 
portfsV the free portion of the flap being capable of being lifted from the seal su rface when 
a wearer exhales to allow exhalate to exit thb mask, the seal sur face surrounding the portfs) 
so that when the stationary and free portions i>f die flap pre in contact with the seal surface 
fluid cannot pass through the portfs> in an opfWe direction to ent er the mask, the flexible 
flap bein g mounted to the valve seat in a cantildyered manner and to create a fixed curva ture 
a the flap in a direction transverse to the longitudinal d imension, the fixed curvature being 
accomplished bv exerting a force on the flexible flto to move the flap towards the valve seat 
such that die flap, at the location where the force is texerted - is non-aligned with the seal 
surface, the exerted force and the non-aligned relationshi p between the seal surface and the 
flap at the location of the force, imparting the curvature and biasing the flap towards the seal 
surface to enable the free portion of the flap ft ?[fl*^ ta A substantial co ntact with the seal 
surface under anv orientation of the mask when a fluid i\not passing through the valve seat 
portfs). 

- 93. (previously presented^ The filter face mask of claiih 92. further comprising fi^alye 
cover that has a profiled block extending therefrom, the profiled bloy engaging the flap so as to 
create the force needed to impart an arched curvature to the flap. 
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(iwvimL.1v presented! W filter mask of claim 92. wherem fte fltf's peripheral 
■_ . ,. 1 has two peripheral side edr ' Wflt V H stationary end and a free end, wherein the figg 

& j end and at least portions of the pertpheral\ide edg e s are freely movable to flex away from portions 
of the seal surface that the flan would cor At whan in a closed condition. 
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fS. rpreviowalvpTBsent^ A filter mask that comprises: 
» ™«v ♦>"»♦ i° gHoptflri A fit over the n ose and mouth of a person: and, 
i unidirectional exhalation vaWe that is moun ted to the mask hodv to enable exhaled air 
to *vit nn interior of the mas)c body duW a n ex h alation, the exhalati on defining a downstre am 
direction and an opposite u pstream di r ection, the unidirectional exhalafjpn, valve comprising 
a cantilevered flexible flap and a op erating valve seat surrounding a valve orifice; 
the cantilevered flexible flan defin ing a root end and a free end at opposite ends of a 

, ~f*\,~ fi^,, r d, fr"o p eripheral side edges respectively extending between the 



longitudinal axisj 



mot end and fljfl free end; wherein the roo t tyrd. the free end, and the two side edges include 
upBtream and downstrea m surfaces: 

fl ip , valve seat having s **™?, surface s thVt contact th e flap along portions of the upstream 
surface of the root end, the free end, and the pe ripheral side edges when the fluid valve is closed; 

rt,* Mn tHftvered flexible , flan being moimtVd in contact with the respective sMnB mfcce 
of the valve seal at the root e nd and being freelvViovable to flex awav from the respective 
sealing surface of the valve seat at the free end anfl along at least portions of the peripheral aide 
e d ges when fluid flows thro ugh the fluid valve andVhe fluid valve is open; and 

«f ft«.ir, said mounting of the flexible fl an toVhe valve seat creates a fixed curvature in thj 
fla p in a direction transverse to the longitudi n al axis, thb fixed curvature resulting from a , fe ree. 
being applied to the flan at a position proximate th e rodt end and between the peripheral s|de 
edges, the applied force moving the flan upstream at t h e applied position and thus imparting the 
curvature, the curvature resulting in maintaining the flap substantially in contact with the scaling 
surfaces of the valve seat in the absence of an openin g pressure differential across the flap, in any 
orfeptation of the valve. 

O ft , rpreviouslv presented! The m ask of claim 95. wherein the transverse curvature in 
the flap includes a fixed transverse curvature in t he root end of the flap at a location spaced 
inward from the portion of the root end that conta cts the sealing siMace, 
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0 7, (previously presented) The mask of claim 95. further c omprising a valve cover 
having a block for mounting the flanln cont act with the sealing surfaces; wherein the block 
PVCTts the force in the upstream direction to^he lower surface of said flan resulting the transverse 
curvature. 

9R. (previously nresentedVp^mask of claim 07. wherein the transverse curvature in 
the flap includes a fixed transverse curvkture in the flap in said root end at a location of S ajd rppt 



find, located between the block and the n ortioV^ of the of the root end that contacts the sealing 
surface. 

99. (previously presented^ The ma&kW claim 98. wh erein said block has a width that 
is less than a transverse dist ance between oppositeyde edges of the orifice. 

C^^\ l 0 0. (previously presented"* The mask of claim 95. wherein said cantilevered 

^ n flement of said flexible flan is defined bv tn p flan being supported proximate said root gad 
and the free end being unsupported. 

101. (previously presented^ The mask ofyiaim 97. wherein said cantilevered 
arran gement of the flexible flap is denned bv said flap being supported bv at least said block, at qj 
ad jacent said root end, and bv the free end being unsupported, 

1 02. (previously presented^ T he mask of c1a\m 97. wherein said cantilevered 
amin pement of the flexible flap is defined bv said flap Being supported between sa id block, and, 
the sealing surfaces at the root end, and bvthe free end b^ing unsupported. 

103. (previously presented! The mask of claim 9T7. wherein the root end includes an 
outer edee surface, and wherein the sealing surface contacts\thc root end inward from the ouM 
edee surface. 
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1 ft*, (previously nreserA A filter mask that comprises: 
a made hndv foft is ^aptad A fa over me aose 31111 111011111 of a person: and 
» bidirectional exhalation valVe feat i s mounted to the mask body to enable exhaled air to 
exit an interior of die mask bndv durinAan exhalation, the exhalation defining a downstream 
direction and an opposite upstream direction , the unidirectional exhalation valve comprising: 
a cantilevered flexible flan and Acooneraring val ve seat surrounding a valve orifice; 
tlm r.antilevered flexible flan defiW a root end and a free end at OPPOSttfi ends of a 
longitudinal axis of the flan, and two periph e ral side edees respectively extending between the 
root end and the free end: wh erein the root \n<L the free end, and the two aide edges have upper 
and lower surfaces: 

the valve seat having fflpJw surfa cesW contact the flap along portions , pf fee upstream 
surface of the toot end, the free end, and the periphera l side edees when the fluid valve is closed; 

fee cantilevered flexible flan being mounted in contact with the respective sealing surface 
of the valve seat at the root end and being fr eely \novable to flex awav from the respective. 
gMlin p surface of the valve seat at the fr e e end and along at least portions of the peripheral side 
edges when fluid flows throu gh fee fluid valve andW fluid valve is open; and 

wherein fee mounting of the flexible flan to fee valve seat creates a fixed curvature in fee 
flap in a direction transverse to the lo n gitudinal axis, fete fixed curvature resulting from a force 
ftein g applied to said flap in an upstream direction at a position pr oximate fee toot end and 
between fee peripheral side edges, the applied force moving fee flap upstream at the appUed 
position and feus imparting the curvatu re, the curvature resulting in maintaining the flap 
substantially in contact with the sealing surfaces of th e valVe seat in the absence of an opening 
pressure differential across fee flap, i n anv orientation of thfe valVK 

wbfrttfa fe e ftansverse curvature in the flap includes a fixed trans verse curvature in the 
r oot end of fee flan at a location space d inward from fee portion of fee root end that contacts the 
sealing surface: 

wherein fee cantilevered arrangement of the flexible flap\is defined bv said flan being 
su pported proximate the root end, and bv said free end being unsupported. 
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ins (previously m ^ t«ft The mask of claim 103. further comprising a valve opver 
having a block for mounting said flanW co n tact with said sealing surfaces; wherein the block 
exerts the force in the upstream directiWto the lower surface of the flap resulting the fixed, 
transverse curvature. 

106. fpreviouslvpre^ted^)m maskofclaun 105. wherein the transverse curvature 
in the flap includes a fixed transverse cA v We in the flap in the root end at a portion of the root 
pnH located between the block and the portion of the «f the root end that contacts the sealing 

107. (previously presented^ The mask o f "1"™ 1 0K wherein the block has a width that 
is less than a transverse distance between opposite side edges of the orifice. 

C^^> 1 08. (previously presented) T h V mask of claim 1 05. wherein the COTtflevered 

gj^n{ »emeiit of the flexible flap is define d^ the flan being supported bv at least the block at or 
adj acent the root end, and bv the free end beW unsupported. 

109. (previously presented) The mLk of claim IPS, wherein the cantilevered 
arran gement of the flexible flap is defined bv tike flap being supported between the block and the 
sealing surfaces at the root end, and bv the free end b eing unsupported, 

1 10. (previously presented) The mask df claim 105. wherein the upper surface of the 
root end includes an outer edge surface, and wherein the sealing surface contacts the root end 
inward from the outer edge surface. 
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111, (previously presented! A fi '*w ™«* t"*t comprises: 
a mask body that is adapted to Bt over the no se and mouth of a person: and 
a unidirectional exhalation valve that is mounted to th e mask body to enable exhaled air to 
e jrit an interior of the mask bodv durinrian exhalation, the p vn»1atinTi defining a downstream 
direction and an opposite upstream Hfid tinn. m e nnidirectional exhalation valve comprising; 

a cimtilevered flexible fla p and A cooperating valv e neat surrounding a valve orifice: the 
fianflH evered flexible flan de finin g « supporte d end and a free end at opposite ends of a 
ln nritndinal axis of the flan, and two peripheral s i de edges respectively extending between the , 
sup ported end and the free end: wherein flfe supported e nd, the free end, and the two side edges 
include upstream and downstream surfaces! 

the valve seat having sealing swfacds that contact the flap along portions of the upstream 
surfaces of the supported end , the tree end, afad the peri pheral side edges when the fluid valve is 

closed; \ 

the cantilevered flexible flan being mounted in contact with roe respective sealing surface 
^ of the valve seat at the supported end and being\&cclv movable to flex awav from the respective 
sealing surface of the valve seat at the free end aiid along at leas t portions of the peripheral sidQ 
edges when fluid flows through the fluid v alve arid the fluid valve is open; and 

yherein the mounting of the flexible flap to the valve s eat creates a fixed curvature in the 
flap in a direction transverse to the longitudinal axis Athe fixed curvature resulting from a force 
being applied to said flap at a position wi frifl foe Reported end and between the peripheral side 
edges, the applied force moving the flap upstream at the p osition and thus imparting the curvature, 
the curvature resulting in a biasing of the flan towards Ae se al surface to enable the free end of the 
fla p to maintain substantial contact with th e sealing surfaces in the absence of an opening pressure 
differential across the flap, in any orie ntation of the vahfe. 

1 1 2. (previously presented^ The mask of claimU 1 1 , w herein the transverse curvature 
in the flap includes a fixed transverse curvature in the supp orted end of the flap at a location 
spaced inward from the portion of the of the supported end that con* **** fhft fifrft 1 " 1 ^ surface. 
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ijfy^S 113. rpreviouslv presented! The mask of c laim 111, furtb^ comprising a valve cover 
^^jn p x Mock for moun tin g the flan contact with said scaling surfaces; wherein sajfl pjpck , 
***** * force in the upstream direction^ said lower surface of the flap resulting the fix,fid, 
transverse curvature. 

J U. rpreviouslv presented) Th\ "fclaim 113 herein the transverse curvature 
in nV fla p includes a fixed transverse c urvature in the flap in the supported end between fte 
m fii*H Mock and the po r tion of the of the supported end that contacts the sealing ; surface. 



1H rprevioufilYnresentedl The: 
is less than * transverse distance between i 



«V riafoq } I A. wherein th e block has a width that 
site side edges of the orifice. 



) 1 6 (previously presented) The maslAof claim 111, wherein the cantjlevered 
arrangement of t h« flexible flap is defined bv the\flao being supported at the supported end and 
the free end b eing unsupported. 

1 1 7. rpreviouslv presented) The mask ofVlaim 113 wherein the cantjlevered 
arrangement of the flexible flap is defined bv the flapbeing supported bv at least the block, at the 
supported en d, and bv the free end being unsuppor 

1 \ ft, rpreviouslv presented) The mask of clang 113- wherein the cantilevered 
arrangement of the flexible flap i* defined bv the flan being supported between tfae flock , and the 
sealing surfaces at the suppo rted end, and bv the free end beine unsupported- 

1 1 9. rpreviouslv presented) The mask of claim !». whe rein the root end includes an 
outer edge surface, and wherein said sealing surface contact steaid supported end inward from the 
outer edge surface. 
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120. (previously present^ A filter mask thai comprises: 
a mask body that is adapted toW over the nose and mouth of a person; and 
a unidirectional exhalation valve mat is mounted to the mask body to enable exhaled air to 
exit an interior of the mask body durir tpW exhalation- the exhalation defining a downstream 
direction and an opposite upstream direction, me u n idirectional exhalation valve comprising. 
a cantilevered flexible flap and a Iterati ng valve seat surrounding a valve orifice; 
the carmlevered flexible flap fl e firiW a supported end a^ri a free end at opposite ends of a 
longitudinal axis of the flan, and two peripheral side edges respectively extending between the 
aii ppnrtftrl end and the free end: wherein the\snpported end, the free end, and the two side edges, 
include upstream arid downstr eam surfaces: 

the valve seat having sealing surfaces \hat contact the flan along portions of the upstream 
gnrfaces of the supported end, the fre e end, and^the peripheral side edges when the fluid valve js 
^ closed; 

the cantilevered flexible flan being mou nYed in contact with the respective sealing surface 
o f the valve seat at the supported end and being fleelv movable to flex away from the respective 
sealing surface of the valve seat at the free end anAalone at least portions of the peripheral side 
edges when fluid flows throug h the fluid valve and fee fluid valvg is open; and 

means for mounting the flexible flan to the va\ve seat wherein the mounting means 
creates a fixed curvature in the flap in a direction transvWse to the longitudinal axis, the curvature 
resulting in a biasing of the flan to wards the seal surface to enable the free end of the flap to 
m *; n tai^ -m^i f ontact with the sealing surfaces in thV absence of an opening pressure 
differ ential across the flan, in anv orientation of the valve.' 

121. (previously presented^ TTievalvV yi™ 1M wherein demounting means 
includes a block that exerts a force in the upstreain^rection to the fl ap's downstream surface ata 
p osition within the supported end and between yWipheral side edges, the applied force 
moving the flap upstream at the exerted position and thus imparting, the curvature. 
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